A Retrospective Analysis of Policy Development on Compliance with World Health Organization’s Physical Activity Recommendations between 2002 and 2005 in European Union Adults: Closing the Gap between Research and Policy by Mayo, X. et al.
University of Rhode Island
DigitalCommons@URI
Health Studies Faculty Publications Health Studies
2018
A Retrospective Analysis of Policy Development
on Compliance with World Health Organization’s
Physical Activity Recommendations between 2002
and 2005 in European Union Adults: Closing the
Gap between Research and Policy
X. Mayo
F. del Villar
See next page for additional authors
Creative Commons License
This work is licensed under a Creative Commons Attribution 4.0 License.
Follow this and additional works at: https://digitalcommons.uri.edu/htl_facpubs
This Article is brought to you for free and open access by the Health Studies at DigitalCommons@URI. It has been accepted for inclusion in Health
Studies Faculty Publications by an authorized administrator of DigitalCommons@URI. For more information, please contact
digitalcommons@etal.uri.edu.
Citation/Publisher Attribution
Mayo, X., Del Villar, F., Iglesias-Soler, E., Liguori, Gary, Mann, S., Jimenez, A. A retrospective analysis of policy development on
compliance with World Health Organization's physical activity recommendations between 2002 and 2005 in European Union adults:
Closing the gap between research and policy (2018) BMC Public Health, 18(1), art. no. 1081. DOI: 10.1186/s12889-018-5986-4
Available at: http://dx.doi.org/10.1186/s12889-018-5986-4
Authors
X. Mayo, F. del Villar, E. Iglesias-Soler, G. Liguori, S. Mann, and A. Jimenez
This article is available at DigitalCommons@URI: https://digitalcommons.uri.edu/htl_facpubs/6
RESEARCH ARTICLE Open Access
A retrospective analysis of policy
development on compliance with World
Health Organization’s physical activity
recommendations between 2002 and 2005
in European Union adults: closing the gap
between research and policy
X. Mayo1* , F. del Villar1, E. Iglesias-Soler2, G. Liguori3, S. Mann4 and A. Jimenez1,5,6
Abstract
Background: Physical inactivity (PIA) is a mortality risk factor defined as performing lower levels of physical activity
than recommended by the World Health Organization (WHO). After 2002, the WHO released the WHA55.23
Resolution and the Global Strategy which produced several changes in policymaking, but with no subsequent
analyses of the impact of these changes in European Union (EU) policymaking while examining PIA prevalence.
Methods: PIA of 31,946 adults as a whole sample and country-by-country were analyzed in the 2002 and 2005 EU
Special Eurobarometers. PIA prevalence between countries was performed with the χ2 test and PIA between both
years and between genders was analyzed with the Z-Score test for two population proportions. A retrospective
analysis of national plans was performed to interpret the suitability of such policy documents, considering changes
in PIA prevalence.
Results: Differences in PIA prevalence were observed between countries (p < 0.001) and years (p < 0.001) for the
whole sample and men and women separately. Within-country samples showed no differences for Denmark,
Finland, Ireland, Italy, Luxemburg, Portugal, and Spain (p > 0.05). When considering gender, there were no gender
reductions in subsamples for Denmark, Finland, Ireland, Portugal, Spain, and United Kingdom, neither in Luxemburg
for men, nor in France and Italy for women. When analyzing gender differences across the entire sample, PIA was
higher in women than men for both years (p < 0.001). Greece and Luxemburg did not release national plans for
promoting physical activity.
Conclusions: While large differences in PIA prevalence between EU countries prevailed, the overall PIA descended
between both years for the whole sample, men, and women. While this points out a general suitability of
policymaking for reducing PIA, not all countries reported reductions in PIA for men, women, or both genders. Also,
PIA levels were higher for women in both years, suggesting a less than optimal policy implementation, or lack of
women-specific focus across the EU. This analysis helps to identify the strengths and weaknesses of PIA
policymaking in the EU and provides researchers with targeted intervention areas for future development.
Keywords: Physical inactivity, National guidelines, Policy documents, Policy delivery
* Correspondence: xian.mayo@urjc.es
1Observatory of Healthy & Active Living of Spain Active Foundation, Centre
for Sport Studies, King Juan Carlos University, Madrid, Spain
Full list of author information is available at the end of the article
© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
Mayo et al. BMC Public Health  (2018) 18:1081 
https://doi.org/10.1186/s12889-018-5986-4
Background
Physical inactivity (PIA) is a risk factor of global mortal-
ity that is defined by the World Health Organization
(WHO) in terms of performing physical activity (PA)
levels lower than those recommended in the Global Rec-
ommendations [1]. This minimum amount of PA recom-
mended is set at a level designed to maintain an good
health status, to prevent a plethora of chronic diseases,
and increase life expectancy [2] and thus reduce prema-
ture death [3]. Nevertheless, examination of changes in
prevalence of risk factors, particularly PIA, are rarely be-
ing analyzed concurrently with the presence and impli-
cation of national guidelines for addressing those same
factors. This type of analysis is pertinent because despite
the increased emphasis on reducing PIA and the import-
ance of the evidence-based policy to inform political
bodies, there is a gap between the two due to struggles
to identify a policy audience [4]. In this sense, the oppor-
tunity to bring the two together is paramount for both
policymakers and public health researchers and there-
fore close the gap between policymakers and research it-
self [4]. Accordingly, this body of research concurrently
analyzes the compliance with PA recommendations (i.e.
reduce PIA levels) and the PA policy implementation,
in order to understand how national policies can help
address PIA prevalence. In this sense, while countries
may fulfill the policy implementation requirements re-
quested by international bodies, it may not yield the
intended results, such as reducing the prevalence of
country-wide PIA [5].
After the WHO recognized in the documents the im-
portance of the prevention and control of PIA through
WHA51.17 (2000) and EB109/14 (2001), the organization
urged the member states in 2002 to help developing a glo-
bal strategy on PA to prevent and control noncommunic-
able diseases based on evidence and best practice [6].
Thus, member states were encouraged to incorporate in
their national plans strategies on PA promotion [6]. The
resolution ended in a request to the Director-General that
would become two years later, part of a Global Strategy on
Diet, Physical Activity and Health (2004) [7]. Key objec-
tives of this global Strategy were to reduce the risk factors
of PIA by means of essential public health action; to en-
courage the development, strengthening and implementa-
tion of both global and national policies to improve PA
that were sustainable and comprehensive; and to monitor
scientific data on PA to support research, including evalu-
ation of interventions [7]. The years subsequent to 2002
should, therefore, be expected to show clear changes in
policymaking and in analyzing PIA prevalence. Neverthe-
less, despite the European Commission completing nu-
merous PA surveys between 2002 and 2013, there has not
been any systematic analysis of change in prevalence of
PIA during those years, or the implication relating these
data with national PA guidelines of the member countries.
At the same time, individual analysis of PIA prevalence
were carried out for the years 2002 [8] and 2013 [9].
Several countries have published and developed na-
tional plans for adults that were related to PA promotion
for or between 2002 and 2005, including Austria [10],
Belgium [11], Denmark [12, 13], Finland [14, 15], France
[16, 17], Germany [18], Ireland [19], Italy [20, 21],
Netherlands [22–25], Portugal [26–28], Spain [29],
Sweden [30, 31], and United Kingdom [32–34]. How-
ever, these documents had slightly different intentions
and audiences, such as sustainable environment [10],
public health [11–14, 17, 19–24, 26–32], sport promo-
tion [25, 33], and active transport [15, 16, 18, 34], and
not all countries place a strategic priority on PIA pre-
vention. As a consequence, the development of docu-
ments regarding PA programs or concrete interventions
to fulfill a particular action in their national plans has
varied across the EU.
Thus, the primary objective of this study was to analyze
the changes in PIA between 2002 and 2005 in a sample of
adult individuals of the 15 member states that entered the
European Union (EU) before 2004. The primary analysis
was for between-country and within-country PIA levels,
including rates of both men and women. The secondary
objective was to relate the prevalence data to the policy
implementation national guidelines of the member coun-
tries. It is anticipated that the results of our study will help
to guide future changes in policy development as they re-
late to decreasing the prevalence of PIA across the EU,
particularly in those countries newly incorporated to the
EU and surveyed in 2013 for the first time.
Methods
Data source
In EU, the European Commission conducts public opin-
ion surveys simultaneously on all state members of the
EU to inquire about the levels of PA practice and sports
participation among its citizens. These surveys were
conducted in 2002, 2005, 2009, and 2013 through the
Sport and Physical Activity and Health and Food Special
Eurobarometers.
For the purposes of this study, data were obtained
from two successive Eurobarometer surveys, December
2002 (Special Eurobarometer 183–6; n = 16,249) and De-
cember 2005 (Special Eurobarometer 246; n = 15,697),
with a final sample (n = 31,946) from the 15 member
countries that entered the EU before 2004 (Austria,
Belgium, Denmark, Finland, France, Germany [com-
bined West and East Deutschland], Greece, Ireland,
Italy, Luxemburg, Netherlands, Portugal, Spain, Sweden,
and United Kingdom). Due its particular characteristics,
Northern Ireland was not analyzed. Besides, despite re-
spondents in the Eurobarometers being aged 15 and
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over; only respondents over the age of 18 were ana-
lyzed since the PA recommendations differ between
the ages [1].
Eurobarometers use a multi-stage sampling design
where primary sampling units are selected from each of
the administrative regions in every country. Primary
sampling unit’s selection is proportional to the popula-
tion size of every country from sampling frames strati-
fied by the degree of urbanization [35].
Measures
A modified version of the short form of the International
Physical Activity Questionnaire (IPAQ) was used to de-
termine the prevalence of PIA [36]. The IPAQ measures
the intensity, frequency, and duration of the PA per-
formed in the last 7 days. This information was obtained
by the questions inquiring about the number of days
practicing vigorous and moderate PA and walking activ-
ity and their respective minutes during those days. Data
were analyzed following the instructions of the Novem-
ber’s 2005 version of the Guidelines for data processing
and analysis of the IPAQ short form [36] and was car-
ried out using a modified ad hoc spreadsheet for analyz-
ing such data [37]. Only individuals with at least one
valid intensity and duration of a particular intensity (i.e.,
both variables with a different answer than “don’t
know”) were eligible for further analysis.
Briefly, assuming that vigorous and moderate intensity
and walking represent 8.0, 4.0, and 3.3 metabolic equiva-
lents [36], individuals were considered physically active
individuals when performing (a) at least 3 days of vigor-
ous intensity activity of at least 20 min per day, (b) at
least 5 days of moderate intensity activities and/or walk-
ing for at least 30 min per day, or (c) at least 5 days
combining the aforementioned intensities achieving at
least 600 MET-minutes/week. Individuals not reaching
any of those thresholds were considered to have a low
PA level, thus being classified as physically inactive.
Retrospective analysis of policy development
For the sake of the study, we understood policy develop-
ment as the delivery of formal and informal rules and
standards that defined priorities for action, goals, and
strategies, as well as accountabilities of involved actors
and allocation of resources that has the objective to
tackle PIA [38, 39]. This policy development might have
carried out in on the field of competence or another by
national governments or government agencies. In this
sense, we focus on written rules and standards, acquiring
the usual range of acts or policy documents generally re-
ferred to as national plans [40]. For the retrospective
analysis, previous literature analyzing the EU countries
reporting national plans were examined in order to in-
terpret the scope and suitability of such policy
documents [40–42]. As a result, we focused on sustain-
able environment, public health, sport promotion, and
active transport fields of competence and how they
might have affected PA promotion. We analyzed 22 key
variables in the policy documents of each country in
order to identify the suitability of the overall national
policy based on indicators of a review published else-
where [38]. Variables analyzed and reported included (a)
the use of an international normative framing regarding
recommendations, indicators of (b) monitoring of PIA,
(c) frame and structure of the policy, and (d) efficient
coordination between bodies, (e) the use of alternatives
strategies to tackling PIA prevalence, and (f ) targeting
concrete groups that are particularly inactive.
The initial analysis was the use of an international nor-
mative framing regarding recommendations (i.e., naming
the WHA53.17, EB109/14, WHA55.23 [6], or the Global
Strategy [7] of the WHO while publishing a document).
Next, we analyzed certain variables regarding monitor-
ing of PIA were collected, such as (a) a quantitative goal
(i.e., measurable) for reducing the prevalence of PIA, (b)
a quantitative individual recommendation based on a
national or an international body, and (c) any surveil-
lance reference linked to a national survey for tracking
changes in PIA prevalence.
Further analysis included several indicators of frame
and structure of the policy of a country defined by (a) a
clear time frame, (b) a sentence pointing out that tack-
ling PIA is a strategic priority area for the country, (c) a
clear budget, funding, or cost estimation of the imple-
mentation of the policy, (d) a policy identity for the plan
or a project or program defined by a logo or phrase, (e)
the definition of particular programs or interventions to
fulfill a concrete action in the document, and (f ) a
means of evaluation or monitory the policy progress or
completion.
We also analyzed information regarding efficient co-
ordination between bodies in the policy, such as (a) a
consultation process with key stakeholders; (b) working
at different levels (e.g., with regional and local govern-
ments) on the developing of the national policy, (c) cre-
ating partnership with the private sector; (d) working in
a cross-departmental fashion with other ministries, sec-
retariats, and agencies; and (e) setting clear leadership or
accountability in the implementation process.
Alternative strategies to prevent PIA prevalence were
analyzed in the documents published, regarding (a) the
use of population literacy or dissemination of knowledge
within the people about the role of PA; (b) the use of ex-
ercise referral, prescription, or advice about PA by a gen-
eral practitioner; and (c) the use of active transport (i.e.,
walking and cycling).
And finally, the purpose of the documents for target-
ing particular groups was also analyzed such as in the
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cases of (a) elderly, (b) people with disabilities, (c)
women, and (d) inactive people.
Of the 22 variables selected for analysis, we considered
a binary outcome (Yes or No) if any of the policy docu-
ments of each country clearly achieved the suitability
criterion for every variable.
Statistical analysis
The prevalence of PIA individuals in European adults
between countries, analyzing men and women together
and separately, were analyzed with a χ2 test for 2002
and 2005. Additionally, the prevalence of PIA was ana-
lyzed between both years (2002 and 2005) for the overall
EU sample and within-country (Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Ireland,
Italy, Luxemburg, Netherlands, Portugal, Spain, Sweden,
and United Kingdom), analyzing men and women to-
gether and separately, and using a Z-Score for two popu-
lation proportions. Data are represented as a percentage
(%) with the 95% confidence interval (95% CI). Two-tail,
a priori alpha level was set at 0.05. Statistical analyses
were performed with Microsoft Excel version 1709
(Microsoft Corporation; Redmond, Washington, United
States of America).
Results
Significant differences in the prevalence of PIA between
countries for the entire 15-country sample were
observed in 2002 (n = 16,249; χ2 = 292,366; DF = 14; p
< 0.001) and 2005 (n = 15,697; χ2 = 703,692; DF = 14; p
< 0.001). Similarly, significant differences in the preva-
lence of PIA between countries were also observed for
men in 2002 (n = 7512; χ2 = 89,539; DF = 14; p < 0.001)
and 2005 (n = 7122; χ2 = 219,917; DF = 14; p < 0.001)
and women in 2002 (n = 8737; χ2 = 223,803; DF = 14; p
< 0.001) and 2005 (n = 8575; χ2 = 523,124; DF = 14; p
< 0.001).
When comparing PIA prevalence between 2002 and
2005 (Table 1), it can be identified that PIA was reduced
between years for the overall EU sample. However, not
all countries experienced reductions in PIA prevalence
between those years, specifically Denmark, Finland,
Ireland, Italy, Luxemburg, Portugal, and Spain.
When men and women were analyzed separately
(Table 2), PIA prevalence was also reduced between
2002 and 2005. However, similar to the overall EU
sample, not all countries experienced reductions in
PIA by gender, particularly Denmark, Finland,
Ireland, Luxemburg, Portugal, Spain; and United
Kingdom for men and Denmark, Finland, France,
Ireland, Italy, Portugal, Spain, and United Kingdom
for women.
When analyzing gender differences (Table 2), PIA
prevalence in the overall EU sample was higher in
women compared to men in both 2002 and 2005.
Higher levels of PIA for women varied by country,
Table 1 Prevalence (%) of physical inactivity adults in the European Union countries between 2002 and 2005 and countries
releasing nationals plans for physical activity promotion for or between those years
2002 2005 Z-score p-value
Mean 95% CI Mean (%) 95% CI
European Union (n = 31,946) 35.5% 34.8–36.2% 29.8% 29.1–30.5% 10.84 < 0.001
Country
Austria (n = 1944) 41.4% 38.3–44.5% 22.3% 19.7–24.9% 9.05 < 0.001
Belgium (n = 2026) 45.1% 42.1–48.1% 32.9% 29.9–35.9% 5.59 < 0.001
Denmark (n = 1996) 25.6% 22.9–28.3% 22.9% 20.3–25.5% 1.4 0.16
Finland (n = 1959) 26.6% 23.8–29.4% 26.6% 23.8–29.3% 0.02 0.99
France (n = 1994) 45.1% 42.1–48.2% 40.3% 37.2–43.3% 2.2 0.03
Germany (n = 3480) 30.2% 28.2–32.2% 16.7% 14.8–18.6% 9.19 < 0.001
Greece (n = 1938) 33.6% 30.7–36.6% 19.9% 17.4–22.4% 6.84 < 0.001
Ireland (n = 1919) 36.2% 33.2–39.3% 40.1% 37–43.2% 1.75 0.08
Italy (n = 1963) 41.3% 38.2–44.4% 40.3% 37.2–43.4% 0.46 0.65
Luxemburg (n = 1043) 31.2% 27.4–35% 29.2% 25.1–33.3% 0.68 0.5
Netherlands (n = 1986) 24.3% 21.6–26.9% 10.8% 8.8–12.7% 7.91 < 0.001
Portugal (n = 1917) 39.2% 36.1–42.3% 41.1% 38–44.2% 0.86 0.39
Spain (n = 3810) 38.4% 35.2–41.5% 39.2% 36.1–42.3% 0.39 0.7
Sweden (n = 2006) 35.2% 32.2–38.2% 28.6% 25.8–31.4% 3.19 0.001
United Kingdom (n = 1965) 39.2% 36.1–42.2% 34.4% 31.4–37.4% 2.18 0.03
CI Confidence intervals
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and by year. In 2002, women in Belgium, Greece,
Ireland, Italy, Luxemburg, and Spain had higher PIA
prevalence than men. In 2005, women had higher
PIA levels in Austria, France, Greece, Ireland, Italy,
Netherland, Portugal, and United Kingdom when
compared with men.
Analysis considering the key indicators of content
about the national plans related to PA promotion for or
between 2002 and 2005 years are developed in Table 3.
Discussion
The main findings of the present study are that: (a) there
are differences in the prevalence of PIA between coun-
tries for the whole sample and when men and women
are analyzed separately during both 2002 and 2005; (b),
there was a reduction in PIA prevalence in the overall
EU sample between 2002 and 2005 and when men and
women were analyzed together and separately, although
some countries did not report such reductions; and
Table 2 Prevalence (%) of physical inactivity in the European Union adults between men and women for 2002 and 2005 and
differences in the prevalence for both genders between the same years
Gender (sample) 2002 2005 2002–2005
Mean 95% CI Z-score p-value Mean (%) 95% CI Z-score p-value Z-score p-value
European Union Men (n = 14,634) 32.9% 31.9–34.0% 6.35 < 0.001 26.8% 25.8–27.8% 7.45 < 0.001 8.06 < 0.001
Women (n = 17,312) 37.7% 36.7–38.7% 32.3% 31.3–33.3% 7.48 < 0.001
Country-by-country
Austria Men (n = 859) 38.7% 33.9–43.6% 1.37 0.17 17.2% 13.8–20.6% 3.76 < 0.001 7.09 < 0.001
Women (n = 1085) 43.2% 39.2–47.2% 27.2% 23.3–31.1% 5.49 < 0.001
Belgium Men (n = 978) 38.9% 34.7–43.1 3.87 < 0.001 30.3% 26.1–34.4% 1.70 0.09 2.83 0.005
Women (n = 1048) 50.7% 46.6–54.9% 35.4% 31.2–39.6% 4.99 < 0.001
Denmark Men (n = 1012) 27.2% 23.3–31.1% 1.13 0.26 22.6% 19.0% - 26.1 0.28 0.78 1.71 0.09
Women (n = 984) 24.0% 20.3–27.8% 23.3% 19.5–27.1% 0.28 0.78
Finland Men (n = 813) 26.1% 21.9–30.3% 1.19 0.23 29.8% 25.3–34.3% 1.02 0.31 1.19 0.24
Women (n = 1146) 27.0% 23.3–30.7% 24.4% 20.9–27.8% 1.02 0.31
France Men (n = 922) 42.1% 37.6–46.5% 1.87 0.06 33.8% 29.4–38.2% 3.76 < 0.001 2.58 0.001
Women (n = 1072) 47.9% 43.7–52.2% 45.6% 41.4–49.8% 0.77 0.44
Germany Men (n = 1612) 30.2% 27.2–33.1% 0.02 0.92 17.4% 14.6–20.3% 0.71 0.48 5.84 < 0.001
Women (n = 1868) 30.2% 27.4–33.0% 16.1% 13.5–18.6% 7.11 < 0.001
Greece Men (n = 892) 30.6% 26.4–34.7% 2.02 0.04 16.5% 13.0–20.1% 2.28 0.02 4.9 < 0.001
Women (n = 1046) 36.7% 32.4–41.0% 22.4% 19.0–25.9% 5.08 < 0.001
Ireland Men (n = 885) 32.0% 27.8–36.3% 2.61 0.009 35.4% 30.9–40.0% 2.63 0.008 1.08 0.28
Women (n = 1034) 40.2% 35.8–44.5% 43.8% 39.6–48.0% 1.19 0.24
Italy Men (n = 851) 37.2% 32.9–41.5% 2.54 0.01 29.5% 24.8–34.1% 5.4 < 0.001 2.37 0.02
Women (n = 1112) 45.1% 40.8–49.4% 47.0% 43.0–51.0% 0.62 0.53
Luxemburg Men (n = 461) 25.1% 19.9–30.3% 2.94 0.003 29.9% 23.5–36.3% 0.26 0.79 1.15 0.25
Women (n = 582) 36.5% 31.1–41.9% 28.8% 23.5–34.1% 1.99 0.05
Netherlands Men (n = 978) 23.7% 19.9–27.4% 0.44 0.66 13.0% 10–16% 2.25 0.02 4.31 < 0.001
Women (n = 1008) 24.9% 21.1–28.6% 8.6% 6.1–11% 6.91 < 0.001
Portugal Men (n = 819) 36.8% 32.3–41.4% 1.38 0.17 37.2% 32.3–41.4% 2.02 0.04 0.12 0.9
Women (n = 1098) 41.2% 37.0–45.4% 43.7% 37.0–45.4% 0.84 0.4
Spain Men (n = 1712) 34.8% 30.4–39.2% 2.14 0.03 35.7% 31.1–40.3% 1.93 0.052 0.27 0.79
Women (n = 2084) 41.6% 37.3–46.0% 41.8% 37.7–45.9% 0.06 0.95
Sweden Men (n = 1027) 33.0% 28.7–37.3% 1.4 0.16 27.2% 30.9–23.5% 1.12 0.26 2.02 0.04
Women (n = 979) 37.2% 33.1–41.4% 30.3% 26.1–34.6% 2.27 0.02
United Kingdom Men (n = 799) 36.6% 31.5–41.8% 1.16 0.24 30.3% 26.1–34.4% 2.61 0.009 1.89 0.06
Women (n = 1166) 40.5% 36.7–44.2% 38.2% 34.0–42.4% 0.79 0.42
CI Confidence intervals
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lastly, (c) gender differences were observed for the over-
all EU sample for both years and also within some coun-
tries, having women higher levels of PIA than men.
The reduction in the PIA prevalence in between 2002
and 2005 indicates a likely positive effect of national PA
policy guidelines for PA promotion within the EU coun-
tries [40]. Nevertheless, not all the countries that had a
national policy or national guidelines achieved a reduc-
tion in PIA prevalence. Some countries, such as
Denmark and Finland, already had low levels of PIA, so
their lack of decrease may be reflective of strong previ-
ous public health and policy efforts [12–15]. In the case
of Denmark, two public health initiatives were developed
[12, 13] in which they defined qualitative targets (also by
groups) and strategic lines of work, plus were already
evaluating PIA prevalence. Nevertheless, no specific
budgets to tackle PIA were reported, and at the same
time they pointed out the necessity of developing new
indicators for the PA surveillance [12, 13]. In the case of
Finland [14, 15], between those years a specific docu-
ment was developed to promote pedestrian and bicycle
traffic. Efforts were focused on active transport, as this is
the most popular place for exercise in Finland [15].
While PA in leisure time was progressively increasing,
walking and cycling were decreasing, so this was a
country-specific strategy for improving commuting PA
levels [15].
Given the already low levels of PIA, the need is for
more all-round, integrated and sustained policies that
will continue to keep the population active. Additionally,
even though the quality of the policy documents in both
countries is good, there seems to be a lack of specificity
in targeting PIA levels of the most inactive individuals.
Oddly, a previous study pointed out that the policy doc-
uments focusing on inactivity people, the people who ac-
tually most need the policy, are scarce [43]. This
evidences the challenge of reducing PIA prevalence in
industrialized countries when low levels of PIA were
already achieved, despite systematic and long-term pol-
icies are executed [44].
Additionally, countries with national plans such as
Ireland [19], Portugal [26–28], and Spain [29], with a large
PIA prevalence, did not reduce the PIA percentage despite
having a defined PA policy from a public health perspec-
tive [19, 26–29]. Ireland, for instance, removed the quanti-
tative goal of reducing PIA prevalence in their public
health policy document, despite it being clearly pointed
out in the previous version (1994). Additionally, despite a
general description on coordination, frame, and structure
of the policy documents, the process description was
vague and general, lacking alternative strategies for redu-
cing PIA prevalence. Similarly, Portugal had three docu-
ments in that period of time [26–28] and did not set any
reasonable and reachable reduction levels for PIA and
surveillance methods were not precise. Besides, their doc-
uments had limitations in structure and coordination of
the policy, such as a defined budget or clear leadership
and accountability of the different bodies [28]. Spain’s pol-
icy clearly lacked a frame and structure of the policy de-
velopment, was vague in the explanation of the process,
and the plan was carried out only in the last year of the
analyzed period [29].
In contrast, some countries produced reductions in
the PIA prevalence with national policy documents re-
lated to PA and released during those years, such as
Belgium [11], France [16, 17], United Kingdom [32–34],
and notably Sweden [30, 31] and Netherlands [22–25].
Belgium’s policy treated PA with a transversal consider-
ation in the different lines of work and focused on enab-
ling an environment that helped PA promotion [11].
France worked in their policies with quantitative targets
in mind about the reduction in PIA prevalence and indi-
vidual recommendations, plus developed a cycling policy
pointing out the importance of PA in health promotion
[16, 17]. The case of the United Kingdom is worth not-
ing, since this country released several documents focus-
ing on PA promotion [32–34]. For instance, a national
plan for walking and cycling (2004), with the aim of in-
crease PA as a key public health intervention, explaining
strategic lines to do so and particular budget lines to
carry out those working lines [32–34]. They also devel-
oped two documents focused on sport promotion and
its effect on health, with clear objectives to achieve on a
time frame, a clear funding scheme, and strategic lines
and policy implementation recommendations to work
on in the long run. Nevertheless, the weakest part of the
documents was the evaluation structure of the achieve-
ment of objectives and fulfillment of strategic lines and
recommendations, despite naming it [32, 33]. Addition-
ally, and such as the case of Finland, they also pointed
out the need of standardizing data collection in relation
to PA participation and attitude change indicators [33].
Further, while Sweden was able to reduce PIA preva-
lence of both genders while maintaining the equality in
the PIA prevalence of between genders, Netherlands re-
duced more the PIA prevalence in women in compari-
son with men. In this sense, it is important to note that
in both cases PA promotion was treated as a prioritized
area [23, 30, 31]. In the particular case of Sweden, PA
objectives (i.e., national objective 9) were just qualita-
tive, but public health plans implementation pursued
specifically gender equality in sports participation
with a public health perspective [31] and in health it-
self [45]. Regarding Netherlands, with good policy
documents, feasible objectives in PIA prevalence were
clearly stated [23], some particular budgets for PA
promotion were defined [24], and some target groups
for PA promotion were defined [24].
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On the other hand, some countries achieved reduc-
tions in the PIA prevalence despite just having partial
national policy documents related with transport (i.e.,
cycling), such as Germany (2002), or sustainable devel-
opment, such as Austria (2002). In this sense, the trans-
port national plan of Germany is an example of
well-defined policy document, stated specific goals and
targets, a budget defined for the implementation of the
program, and an evaluation process specified; always for
the cycling promotion [18]. Additionally, it clearly stated
the levels of work (i.e., national, sub-national and local)
and the cross-departmental nature (i.e., different minis-
tries and agencies) of the implementation regarding pub-
lic bodies. At last, leadership and accountability of
agents were very clearly defined, particular programs
were stated, and the elderly population was targeted as a
group [18]. Regarding Austria, the sustainable develop-
ment national guidelines did not include direct refer-
ences, and it lacked national guidelines for PA
promotion [10]. In this regard, it seems that reductions
in PA prevalence might have been more related with the
start-up of the autonomous Sports Ministry between
2000 and 2003 and programs for the whole country such
as Active Aging and Strengthening, which may have
helped to reduce of the PIA prevalence between those
years [10].
For countries without national PIA-reduction plans,
outcomes varied. Greece saw reductions in PIA preva-
lence for the entire population was observed, yet in Lux-
emburg such reductions were not identified. The secular
trends in PIA for countries without policy implementa-
tion should be understood as a maintaining of the preva-
lence of PIA. The same can be said for the insufficient
implementation of policies, as could be identified in
Italy, who just named PA in their documents [20, 21], or
Portugal or Spain, each with crucial flaws in their docu-
ments. In this sense, the results observed for Greece are
surprising and may be related to the government struc-
ture (regional or local governments with strong compe-
tencies in PA promotion), the population distribution, or
differences in the sampling between the Eurobarometers.
Although there was overall gender-based reductions in
PIA prevalence and within many of the countries, the
patterns were not consistent. In some countries, there
was a PIA prevalence reduction in women while redu-
cing at the same time the prevalence of PIA in men,
such as in Austria, Belgium, Germany, Greece,
Netherlands, and Sweden. Nevertheless, this was not the
case in other countries. France and Italy reduced the
PIA prevalence in men but not in women, suggesting an
insufficient involvement of women, likely due to some
combination of lacking policy, access, or encouragement
in the policy development focused on them. Austria did
realize a reduction in PIA for both genders, however it
was much greater in men. These three cases, and since
no countries showed larger reductions in women, sug-
gest a greater ability to influence men in the
policy-making and policy implementation, which points
out the necessity of strengthening the development of
women-focused PA policy and implementation, as was
previously observed [43]. Further, while some national
policies mentioned gender as a variable in designing PA
policies, none quantified a plausible or desirable reduc-
tion in the PIA prevalence in women. Lastly, in Luxem-
burg only was observed a reduction in the prevalence of
PIA in women.
Several changes in policymaking were carried out in
the form of national policies and guidelines as a conse-
quence of the WHA55.23 Resolution [6] and the Global
Strategy on Diet, Physical Activity and Health [7] be-
tween 2002 and 2005. Nevertheless, there were not pre-
viously published analyses on how these documents
could have determined changes in PIA prevalence. Data
and analysis arising from this article are therefore valu-
able and relevant information that can be taken into ac-
count by policymakers, helping therefore to close the
gap between research and policy [4]. In this sense, to en-
sure that policy implementation is translated into PIA
reductions, a close and consistent cooperation among
stakeholders is needed, in which researchers should have
themselves a role, particularly presenting valuable and
implementable data and conscientious analyses. Add-
itionally, all-round policies not just for health and sports,
but also in education, transport, and urban planning
need to be crafted such that gender differences are ad-
dressed. When policies that promote PA are successfully
integrated, the default option for citizens should be to
choose a healthy lifestyle, subsequent to this, the preva-
lence of PIA is reduced [46].
One limitation worth noting is that the comparisons
between different Special Eurobarometers are limited
due to differences in questions and methods of collect-
ing answers. The Special Eurobarometers of 2002, 2005,
and 2013 collected data through the IPAQ, but this was
not the case during the Special Eurobarometer of 2009.
Furthermore, while Special Eurobarometers of 2002 and
2005 used raw minutes as responses to PA questions,
the Special Eurobarometer of 2013 only stratified the an-
swers in time blocks. Thus, differences observed with
the 2009 and 2013 Special Eurobarometers limits the
comparability for just between 2002 and 2005. Previ-
ously, individuals analysis of PA prevalence in Special
Eurobarometers was carried out for the years 2002 [8]
and 2013 [9], but neither analyses between years were
performed nor those data were related with the implica-
tion at the level of national guidelines of those country
members. Additionally, our study is limited in the sense
that there might exist a latency between the publication
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of WHO documents, the implementation of the policies,
and the changes in the prevalence of PIA, as can be ob-
served in the fact that only five countries out of 15 used
a WHO normative framing regarding PIA while publish-
ing a document. Considering that possible comparisons
are limited between 2002 and 2005 due to methodo-
logical differences, more long-term changes in assuming
the WHO normative framing and prevalence of PIA
cannot be analyzed.
Conclusions
Large differences in PIA prevalence existed between EU
countries for years 2002 and 2005, but the overall preva-
lence of PIA was reduced between both years. Neverthe-
less, when data were analyzed country-by-country, some
countries did not report reduced PIA and some showed
more humble reductions for women compared to men,
which could indicate a less than optimal policy develop-
ment and implementation in some countries. Some
noted policy limitations include not indicate quantitative
goals in individual and prevalence terms, not treating
PIA as a priority area, not clearly indicating available
funding or means to assess the policy intervention, not
using alternatives ways for promoting positive behavior
or not targeting particular groups such as women or in-
active population per se. These analyses in PIA preva-
lence may be an interesting tool for analyzing the
strengths and weaknesses of the policymaking and devel-
opment reported in each respective PA promotion policy
national plans between those years and how those im-
pacted in the current prevalence of PIA of their citizens.
Taking all this into account, the analyses of changes in
the prevalence of PIA and the role that national plans
and guidelines may have is of crucial importance be-
cause they allow the review of the suitability of PA pol-
icies of each European country and the EU as a whole.
This information can then be used to inform Health Sec-
retariats about the estimated health expenditure and dis-
ease prevalence in each respective country due to the
burden of PIA [47]. As a consequence of this, complying
with the voluntary reductions of PIA within the Global
action plan for the prevention and control of noncommu-
nicable diseases should be of primary importance for
each state member [48].
Abbreviations
CI: Confidence interval; IPAQ: International Physical Activity Questionnaire;
PA: Physical activity; PIA: Physical Inactivity; WHO: World Health Organization
Acknowledgements
We really appreciate the leadership of Jaime Lissavetzky and the technical
assistance of Borja Goñi.
Funding
This paper arises from a postdoctoral fellowship (to XM) supported by Spain
Active Foundation for the Centre for Sport Studies of King Juan Carlos
University. The funding body did not have any role in either the design of
the study or in the collection, analysis, or interpretation of data.
Availability of data and materials
The raw data is owned by the European Commission and available online
(Special Eurobarometer 183–6, December 2002: https://dbk.gesis.org/
dbksearch/sdesc2.asp?no=3886&search=58.2&search2=&field=all&
field2=all&DB=e&tab=0&notabs=&nf=1&af=&ll=10. Special Eurobarometer
246, December 2005: https://dbk.gesis.org/dbksearch/sdesc2.asp?no=4415&
search=64.3&search2=&field=all&field2=&DB=e&tab=0&notabs=&
nf=1&af=&ll=10).
Authors’ contributions
XM, FdV, and AJ conceived and designed the study, XM and EI analysed the
data. XM, EI, FdV, GL, SM, and AJ interpreted the data. XM and AJ drafted the
manuscript. XM, EI, FdV, GL, SM, and AJ revised critically the manuscript and
approved the final version of the manuscript.
Ethics approval and consent to participate
No applicable
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Observatory of Healthy & Active Living of Spain Active Foundation, Centre
for Sport Studies, King Juan Carlos University, Madrid, Spain. 2Performance
and Health Group, Department of Physical Education and Sport, Faculty of
Sports Sciences and Physical Education, University of A Coruna, A Coruña,
Spain. 3University of Rhode Island, Kingston, RI, USA. 4Places for People,
Camberley, UK. 5Centre for Innovative Research Across the Life Cycle, Faculty
of Health and Life Sciences, Coventry University, Coventry, UK. 6GO fit LAB,
Ingesport, Madrid, Spain.
Received: 26 February 2018 Accepted: 22 August 2018
References
1. World Health Organization. Global recommendations on physical activity for
health. Geneva: World Health Organization; 2010.
2. Lee I-M, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT, et al. Effect
of physical inactivity on major non-communicable diseases worldwide: an
analysis of burden of disease and life expectancy. Lancet. 2012;380:219–29.
3. Schoenborn CA, Stommel M. Adherence to the 2008 adult physical activity
guidelines and mortality risk. Am J Prev Med. 2011;40:514–21.
4. Oliver K, Innvar S, Lorenc T, Woodman J, Thomas J. A systematic review of
barriers to and facilitators of the use of evidence by policymakers. BMC
Health Serv Res. 2014;14:2.
5. World Health Organization Regional Office for Europe. Factsheets on health-
enhancing physical activity in the 28 European Union member stated of the
WHO European region. Geneva: World Health Organization Regional Office;
2015.
6. World Health Organization. WHA55.23: diet, physical activity and health.
Resolution. Geneva: World Health Organization; 2002.
7. World Health Organization. Global strategy on diet, physical activity and
health. Geneva: World Health Organization; 2004.
8. Sjöström M, Oja P, Hagströmer M, Smith BJ, Bauman A. Health-enhancing
physical activity across European Union countries: the Eurobarometer study.
J Public Health (Bangkok). 2006;14:291–300.
9. Gerovasili V, Agaku IT, Vardavas CI, Filippidis FT. Levels of physical activity
among adults 18-64 years old in 28 European countries. Prev Med (Baltim).
2015;81:87–91.
10. Federal Ministry of Agriculture, Forestry, Environment and Water
Management. The Austrian strategy for sustainable development: process
Mayo et al. BMC Public Health  (2018) 18:1081 Page 10 of 11
review and Foreign policy analysis. Vienna: Federal Ministry of Agriculture,
Forestry, Environment and Water Management; 2002.
11. Federal Public Health Service for Health, Food Chain Safety and
Environment. National plan on nutrition and health 2005–2010. Brussels:
Federal Public Health Service for Health, Food Chain Safety and
Environment; 2005.
12. Ministry of the Interior and Health of Denmark. Healthy throughout life: the
targets and strategies for public health policy of the government of
Denmark, 2002–2010. Copenhagen: Ministry of the Interior and Health of
Denmark; 2002.
13. National Board of Health. National action plan against obesity. Copenhagen:
National Board of Health; 2003.
14. Government of Finland. Government resolution on policies to develop
health-enhancing physical activity in Finland. Helsinki: Government of
Finland; 2002.
15. Ministry of Transport and Communications. Promoting pedestrian and
bicycle traffic in Finland: the JALOIN programme 2001-2004. Helsinki:
Ministry of Transport and Communications; 2005.
16. Mission parlementaire Vélo. Propositions for the encouragement of the
growth of the bicycle in France. Paris: Mission parlementaire Vélo; 2004.
17. Ministry for Employment and Welfare. National programme for nutrition
and health 2001–2005. Paris: Ministry for Employment and Welfare; 2001.
18. Federal Ministry of Transport, Building and Housing. National Cycling Plan
2002-2012: Ride your bike! Berlin: Federal Ministry of Transport, Building and
Housing; 2002.
19. Departament of Health and Children. The National Health Promotion
Strategy (2000-2005). Dublin: Departament of Health and Children; 2000.
20. Presidency of the Council of Ministeries. National Prevention Plan 2005–
2007. Rome: Presidency of the Council of Ministeries; 2005.
21. Ministry of Health. National Health Plan 2003–2005. Rome: Ministry of
Health; 2003.
22. Ministry of Health, Welfare and Sport. Covenant on Overweight and Obesity
– A balance between eating and physical activity. The Hague: Ministry of
Health, Welfare and Sport; 2005.
23. Ministry of Health, Welfare and Sport. Towards an ‘active’ policy. The Hague:
Ministry of Health, Welfare and Sport; 2003.
24. Ministry of Health, Welfare and Sport. Living longer in good health. The
Hague: Ministry of Health, Welfare and Sport; 2004.
25. Ministry of Health, Welfare and Sport. Time for sport - exercise, participate,
perform. The Hague: Ministry of Health, Welfare and Sport; 2005.
26. Ministry of Health. Contributions to the National Health Plan - strategic
guidelines. Lisbon: Ministry of Health; 2003.
27. Directorate-General of Health: Ministry of Health. National Program Against
Obesity. Lisbon: Directorate-General of Health: Ministry of Health; 2004.
28. Directorate-General of Health: Ministry of Health. National Health Plan 2004-
2010. Lisbon: Directorate-General of Health: Ministry of Health; 2004.
29. Ministry of Health. Spanish strategy for nutrition, physical activity and
prevention of obesity. Madrid: Ministry of Health; 2005.
30. The National Institute of Public Health. Sweden’s new public-health policy.
Stockholm: The National Institute of Public Health; 2002.
31. National Food Administration: National Institute of Public Health. The action
plan for healthy dietary habits and increased physical activity. Uppsala and
Stockholm: National Food Administration: National Institute of Public Health;
2005.
32. Strategic Unit. Game plan - a strategy for delivering government’s sport and
physical activity objectives. London: Strategic Unit; 2002.
33. Sport England. The framework for sport in England. London: Sport England; 2004.
34. Department of Transport. Walking and cycling: an action plan. London:
Department of Transport; 2004.
35. European Opinion Research Group. Eurobarometer 80.2. Brussels: European
Commission; 2003.
36. International Physical Activity Questionnaire. Guidelines for data processing
and analysis of the international physical activity questionnaire (IPAQ) –
short and long forms. IPAQ Group; 2005; 1–15.
37. Cheng H. A simple, easy-to-use spreadsheet for automatic scoring of the
international physical activity questionnaire (IPAQ) short form. 2016.
38. Bull FC, Bellew B, Schöppe S, Bauman AE. Developments in National
Physical Activity Policy: an international review and recommendations
towards better practice. J Sci Med Sport. 2004;7:93–104.
39. Schmid TL, Pratt M, Witmer LA. Framework for physical activity policy
research. J Phys Act Health. 2006;3:20–9.
40. Daugbjerg SB, Kahlmeier S, Racioppi F, Martin-Diener E, Martin B, Oja P,
et al. Promotion of physical activity in the European region: content analysis
of 27 national policy documents. J Phys Act Health. 2009;6:805–17.
41. World Health Organization Regional Office for Europe. Review of physical
activity promotion policy development and legislation in European Union
member states. Geneva: World Health Organization; 2010.
42. World Health Organization Regional Office for Europe. Overview of
inventory of documents on physical activity promotion in the European
Region. Copenhagen: World Health Organization; 2006.
43. Christiansen NV, Kahlmeier S, Racioppi F. Sport promotion policies in the
European Union: results of a contents analysis. Scand J Med Sci Sport. 2014;
24:428–38.
44. Vuori I, Lankenau B, Pratt M. Physical activity policy and program
development: the experience in Finland. Public Health Rep.
2004;119:331–45.
45. Linell A, Richardson MX, Wamala S. Chapter 3: the National Institute of
public health and Swedish public health policy. Scand J Public Health. 2004;
32(Suppl 64):60–4.
46. EU Working Group Sport & Health. EU physical activity guidelines–
recommended policy actions in support of health-enhancing physical
activity. Brussels: EU Working Group Sport & Health; 2008.
47. Ding D, Lawson KD, Kolbe-Alexander TL, Finkelstein EA, Katzmarzyk PT, van
Mechelen W, et al. The economic burden of physical inactivity: a global
analysis of major non-communicable diseases. Lancet (London, England).
2016;388:1311–24.
48. World Health Organization. Global action plan for the prevention and
control of noncommunicable diseases 2013-2020. Geneva: World Health
Organization; 2013.
Mayo et al. BMC Public Health  (2018) 18:1081 Page 11 of 11
